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Background

BEACH Act  Testing

2008 – 2010:

E. Coli Exceedances 

(235 CFU/ 100 mL) 

2008 - 2010:



All In-Error           All  In-Error All   Total Errors 
Illinois 1,107 709 (64%) 9,127 1,142 (13%) 10,234 1,851 (18%) 
Indiana 716 452 (63%) 3,881 555 (14%) 4,597 1,007 (22%) 
Michigan 201 137 (68%) 7,020 528    (8%) 7,221 665     (9%) 
Minnesota 74 58 (78%) 1,853 90    (5%) 1,927 148     (8%) 
New York 467 260 (56%) 2,322 440 (19%) 2,789 700 (25%) 
Ohio 636 434 (68%) 4,842 770 (16%) 5,478 1,204 (22%) 
Pennsylvania 72 59 (82%) 937 88    (9%) 1,009 147 (15%) 
Wisconsin 1,225 849 (69%) 9,868 951 (10%) 11,093 1,800 (16%) 
Total  4,498 2,958 (66%) 39,850 4,564 (11%) 44,348 7,522 (17%) 

 

Sampled Advisories: Sampled Open: All Sampled Days:

Problem:

“We issue our advisories on the wrong day.”
Confirmed by BEACON data (2008-2010):



1.0



Communities using ‘Nowcast’ Models

Virtual Beach (VB)

Custom Modeling Systems

VB + Custom Systems 

Case Study Communities



Case Study Communities

� Community A  (‘Innovator’)

“The intent… is that we can rely on Virtual Beach more fully  

– so we don’t spend as much time and money on testing.”

� Community B  (‘Early Adopter’)

“We [experimented with VB] year-to-year [to see] how well 

it performed… how many times it [was] right or wrong...”

� Community C  (‘Early Majority’)

“I went to my Administration and said… ‘There’s some guy 

from Madison who’s really pushing [Virtual Beach], and I’ve 

heard [a neighboring community] is using it’…”



Are we there yet?
Based on Everett Rogers (1962)



Barriers (from Rockwell et al. 2014)

• Limited Staff/ Funding

– 86% of ‘beach managers’ spend 

less than 1/4 of their time on 

beach-related work 

– 76% of health dept’s covering >5 

beaches devote < 10% of overall 

staff time to beach-related work

– 38%… reported that summer

interns conduct > 50% of dept’s

beach-related work



• Limited Know-how

– 62% of beach managers said 

training on operating models

would be ‘helpful’ or ‘very 

helpful’ (#2 out of 8) 

– 56% of beach managers said 

training on developing models

would be ‘helpful’ or ‘very 

helpful’ (#3 out of 8)

Barriers (from Rockwell et al. 2014)



• Lack of Data/ Tools

– 86% of beach managers said 

location-specific Web-accessible 

data would be ‘very useful’ or 

‘extremely useful’ (#1 out of 5)

– 86% of beach managers said

improved predictive modeling 

tools would be ‘helpful’ or ‘very 

helpful’ (#1 out of 9)

Barriers (from Rockwell et al. 2014)





Virtual Beach 3.0.5

1. ‘Gradient Boosting Machine’ (GBM) Method

– Easier & faster model-building (regression trees)

2. Direct connection 

to ‘EnDDaT’

– Online data on rain,

riv. discharge, clouds,

waves, currents, etc.

– … for any beach on on on the        G  

the Great Lakes



GBM Model-building GBM Model-building 



Traditional (MLR) Model-buildingTraditional (MLR) Model-building



Download data from EnDDaTDownload data from EnDDaT





On-line Training



Virtual Beach Users’ Group



Best Practices (~March 2016)

• Model Operation

�Daily, preferably between 7:30–9:30 am CDT

�Operate in conjunction with regular data reporting

�Report ‘Model’ as the reason for beach actions

• Minimum Field Data (required in Wisconsin)

� ‘Clarity’ (categories)

+ Turbidity (NTUs/ Secchi cm)

�Water Temperature

�Wave Height

�Cloud Cover (categories)

�Algae in water (categories)

�Algae beach (categories)

�Gulls (estimated number)



Best Practices (~March 2016)

• Sampling Frequency

�Minimum = 2X/ week  

• Validation Metrics

�50% ‘sensitivity’ (correct advisories) 

& 90% ‘specificity’ (correct beach-open)

• Validation Frequency

�Option 1:  1X/ summer (e.g., July 15th)

�Option 2:  2X/ summer (e.g., June 30th and July 31st)

�Don’t over-validate (1X/ week)



Best Practices (~March 2016)

• Model Building (re-calibration) Frequency:

�Annually (preferred); or every 2 years (minimum). 

• Reasons for Overriding Model Predictions:

�Swimmer Safety (NWS dangerous current forecasts)

�Professional Judgment

• Observations in the field  • Weather  • Rapid qPCR

• Recent Model Performance (i.e., validation)

• When Model cannot be run…

– Default to “persistence” (most recent lab results)



www.seagrant.wisc.edu/virtualbeach


